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1020000062843 2001/10/15 

!^£r «*H=- H J"fo.S ^Bfli4^# «8>£3M ^l-g-*} 4] 
^°1^. 

ole-itb ^Bflq- Aliefl^ ( rf^oj ^ yfl<l ^HfluHH cflo] 

3«- 7l^tfl^ ^^Kr l=K^ RF M^Al^Sf; ^7) 7}^ 

eflo]^ ^aHul; ^7} z]]o]el ^v}o]i^6\}^] #^5)^ ^^*Rr # = 

^li* ^3^1^ 7l^AjJrl- 7l§A]Jl #^7l; ^ ^7} 7} 

^SL^ ^ oj-g-^ z}- 71-^^1 ^B]l- 7flA>*H ^"71 n]*] 

1^*8^ ^SRr 7>*§^l *)E| ^71^- 5£^-t!:Cf. 

ois]t!- ^TtflM- ^l^^r 71 #2] 3^3? oi-g-tb ^ 

iH} BER -f^M, ^ 3M3^ ^Jf-g-nKg, ol^-^c^ 7\^5\ ajEll- 

^l^V7l nfl^-ofl ^Al^V *)5) 7 > 71-^^flxl^ Jr^V olcf. 

£ 6 
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1020000062843 



n 2001/10/15 



3.1=-&*tt)-&%4=- ^J-M ^fli-f ^l^ifS { CDMA Smart Antenna System > 



£ l^r 71^5] CDMA S.^, 

£ 2^ 7l^^ CDMA ^a]71# £Al*V 

£ 3^: CDMA 91 *]^*$ ^Ai7]5l x^x]^ l-a-s., 

£ 5^ -i*HH CDMA o>Eflq- ^^17] # 

5. 6^: ^"^^ ^ ^HHl CDMA ^l-M ^tflM- ^t±7}2) 

£ 7£r ^3 t!" -^HHl *Hg. 7l^A]Jl ^^71^ ifljjL ^ ^5L, 
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^ 1020000062843 #^ Qx}: 2001/10/15 

<io> ^=^cf#^^(CDMA) ol^f-^Uli^ i^>M <£3M ^a]a] 

<ll> ^tiV^ CDMA ol^^lA]^:^^ cfl^* Af-g^}- ^ 

CDMA °l-^-g-^l^li E 5^r € vfl<q tf-g- A>-g-*> Aljrofl ^ 

s]^ € vfl ^(intracell interference)-^ x}^- A>-g-^> ajj^] ^sfl igj-Aj 

5]^ € # ^(intercell interference)^ ^ <81Nr CDMA ol^g-f- 

<12> 7]^^) IS-954 ^ ^ Al^ollA-^ ^^o. #0 |7l 3^ ^ 

Efli4# A>-g-t!:4. 3^J E] oj-Eflt+ig- ^ ^ 371] ^ -S^S. i+T-JL 4 ^l^l ^ 
°Jr^M-# ¥<H ^ ^ ^^Hr ^°14. <>l*f 

*} *fi ol#3 o.^ ^ ^1 «1*H 1/3^ ^ ol 

4. 3^Ei <£Hluf *l^£r 4*1 H Al^^o]i4 PCS A]i^J2|- £o) cflo] 
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^ 1020000062843 #^ Q*}: 2001/10/15 

IMT-2000 Al^^o]]A^ Qo] J7^ z\]o)b\ A^Hji^l ^sfl 0 ) 
oflA^ ^hEllM-S^ QJgrQ Al^Efl £-g-ofl 3g.fi.*> -§-^<q ^7]. o^cf. 

<13> £ 7]^^ ^M^g CDMA ol^-f-^l^-i- £Al^ 7M£olcf. ^-^1 

^ ^^IM-(IO)^ £€■ A>-g-^«-E^ Ai^(ol^^-#i ~ o]^^-# 4 )^- ^A}ofl «v 

<14> £ 2^ 7l^^ CDMA ^tflM- ^711- l-^-co)c|-. 

<£31M-(20)°11*| ^Ajsl Al^yl- RF M^Al^(21)oflA-l tq^l 7lx-H<* AlJr S ^ 
«r€ ^ L7fl^1 3§ 71(22)5. L7fl^ ^§7^(22)^ 31 A]jr-^ 3#*>^, 

°1 tfloiE) aij:^ Eflojai ^}°H(53HlAi ^-aj.£]<^ ^o]E-]e]tHs. 

^^-a>a1^(3o)^ i-eflsj ^#7l (31)^1 a-1 Ejflrf c-11o]e^7> 

ofl <y^£]^ ^^^J2(30)^ mV€- I/Q ^ 71(32)2}- ^ I/Q #^7l(33H 
>M °llM^m* ^1^>J1 ^71(37)^ ¥ #3 Tjl^W. ol ^ 

-?-S«lEl(34H Sl^^l 0 ! ^El^slJi NCOCNumerical Control led Osci 1 lator) (35) 
41 ^ n PN ^^71(36)51 -t-ij-^- 2:^ *M 

PN PN ^ 71(36) 4M pn ^H.^ ai^ ?i 

#7121- I/Q Aj-^-71 ^ ^-^ I/Q ^^Hl ^^14. mm I/Q ^712}- ^ 

^ I/Q ^7121 ^^#7l(38)oll PN ^7l7> O]^^^ 
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^ 1020000062843 2001/10/15 

<ie> ^g, -i^tt 3 ^J^i «lb^lM- *l^£r 3*111 a]^^o1t4 

PCS Al^^gjif ^-o] z\)o)t) ^o] yjjn^ ^ Al^EfloflA-^ Al^eg -g-^ 

^•,a.7> 7}^}$r}. IMT-2000 Aj^efljz]. ^-o] jl^ t-}] o] e-| ^y|if 

^*fl<^ Al^EfloflA^ ^)Ei ^Efluj-^^ Al^Efl O.-g.ofl 

<17> ^>Bflu|- Al^Eflol^ 2. 40]] S.Al^ H><q. <^0] yfl<g 0> Efl q. 

(40)1- A>-g-^ ^>Bflq- 3fl^^ A>-g-*> ^fO S -^-Xl^-AS^ 

Jl.-§-§: ^tflS^lfe «o V ^°l^. ^1^^-^ €*Rr A>-g-^> HJ- 

*J=il5. «Ji €*R=- <rHd*Kii 3^- ^H^s^ 

^ 3H3. °ie^ i^fM ^tflM- aI^^o^ a^o. tii^A^ ^ 

DMI (Direct Matrix Inversion) <£JI&|^H 7>f^] mSJe]^- ^^^^ h>, 

^WV^^I 7>^*1 TflAl-Al^ ^5|-A1 ^ ^-nf. 

<18> j 

1] W = R xx«* xd 
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<19> „ 

oj 7 H, K xxi, om ^^-^>(Covar i ance) *3 ! o] , r * d ^ 



<20> ^l^AS CDMA °l^f-A]X|ii=goiH <*«<Hj= U^H^^o^ 71^^-0.5.^1 

3=1)3 s*HeiJ= ^*H, 3M£i 4^ if-^H ^ 

^ C^olE^l o]^>^ ^l^ol7l ttfl^-ojcf. o]^7]l CDMA ol-^-f-AlAliE^^ 

^HHl^a. ^27} Ijflrf s)-^^ tg ^ PCAMCPilot 

Channel -Assisted Modulat ionHl-H^ sj-^ ^fl^^ *1^°1 ^fl^o) ^ 

<2i> ^efl^l o> Efl q. a]^bA-£. ^o} i-g. o]-g-sl-^ tfiEil- 

^&°\] 3^ A >-§-^ *r Si 71 m&olr^. zLs^q. r xd t ^ nfl flpas} ^ 

°l-§-*>^, *fl^ o l ^mei ^^^i >y-tfl^o.s. ^ #3 -a- 7> 

*1h.sL 71-^*1 3} El* ^^Ml ^Kr^l tb^7> 5^ ^ SEtb, o>Eflq- 

^Sl^lS ^7} ^V^l 4^ Rxx ^l ^Hf- 31^°! 37fl ^7>BT>7l 

^Bl7> <H^^^lfe ^l^l Sltf. 
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^ 1020000062843 %:^ «J*>: 2001/10/15 

^, ^SflS? *fl^-|: °l-g-*H *" xd # 7>^^1 «]Ei# i^E o> E fll+ 

A]^^ ^1^-^-71 ^tb 7 A Q }^. SEtb, ^ Cf^- S.^^- ^Al£ iJfl^ 

*fl\^ U-f ^^M- °l-§-*H Rxx I ^*}ul 7>f^l *J)Eii- i4£ °J: 

^1^* ^1^1-71 W 



<23> Aj- 7 ) *V ^* ^*>7l ^ ^ ^°)] 4^ S-El^t}-^^ 

Efll^ A]^^, ^fg yfl<g oVEflq-olH ^Al^j. C-HolEil- t] ^ 7) ^ tfl ^ 

SLS- HQis}^ RF E 

<24> Aj-7] t^ig 7l^rfl^Al^ <y^«>o> wl^Aj lUE^; 

<25> Aj. 7l tq^^ ttl^^ vilE^o!)^ wl^Aj^ z| Tj^^ll- ^sr>i 7>^^1 

<26> Aj-71 3g^ol]^ T^AlJrcq ^HeII- eflo]^ ^Wj-ojul; 

<27> ^-7] eflo]^ ^ia>oluioflA^| Ai^-g. ^^Hf- = ^n]E^; 

<28> ^7} ^TjS-^-B] ^Sj^r ^7l^i^ ^ £] E^ sL^E] <^ ^ ^ ^ 

^« ^ ^ 7l^Al^§ 7l§A]^ ^71; ^ 
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<29> #71 ^H^* oj^l-^ ZJ- 33.1 7 >#*1 ^B]» ^AV*> 

#71 tqx]^ if]<8# uilE^ofl Tfl^}^ 7)^*1 «]Bl ^^7l» 3^ ^■ 



<3i> £ 5^ Hr^s] tb ^*HH CDMA ol^^H^Sl ^lM- 

<32> ol^jO^B] C-Ho]E-l# ^#*Rf Cf^^ Ufll ^^14(50)^-, 

si rf ^^1^(51), #7i 7i^tfl^#^# <a^^6> ^ 

^71(52), VilM^o]lA-l lf]^#^ zj- Tj^-Al^ ^*Hr *=H^ 

^71(53), ^ ^TH*! 42-2:^ ^S.^lSSl cflo]E-]A]^l# ^-#^0^ ^SJ-fe Z]]o] 
3. ^ti>olui(55), ^71(53)3.^1 ^7l#^# ^^o> T-flSKHl ^-S-tV 3Hf 

^Aljr m}-^ 71(54), ^ elHiEl ^HHui (55)3 f^Ajif =L 

71^51 1^71(54)^ ^f^H c»l o\) cq^fl tfl^Sl iL#*>^ <5>-EL 

^^1^(56)* S#^-i=h 
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^ 1020000062843 2001/10/15 

<33> 0)2). £0] ^ofl uj-^. CDMA oI-^^aIaI^e^o) ad^e o>3lu|- A] 

a^o} a|--§- ^ ^4 ^4. 

<34> Ne 7fl^1 ^>Efli4 ^e^m^. oi^^^i W fl<l o>Efli4(50HH RF ^IJe. 

^ RF EiaX|tf|(5lHH ^^(IF) a]Jt ( 7l^cfl^ Aljr, ^ t^ig Alls 
^^4. z| ^Eflu}- <t^^lM AjjL^b t^l^ t|l 

H^S). 7>^1 ^7l(52)o11 ^^^r. C^IH ^^o 1 W=%3\- ^ 

7K53)S ^7^(53)^ 7>^*1 iSJe-1 TflAHl ^-fi-tr 71$^=. 

7l ^7l^S-# 7l^A]^ ^^71(54)5. iLvfll}. 7l^A}Jr #^7] (54)^ 

^^-A>3r>7l ^tr ^^IS^l ^7l^ 7l$A]^ T^SH c^l^ t-flE-g] 
3f 7>^1 «J]Ei ^^71(52)51 7>#*1 «3]E1 ^7lS Ji^JL, J2. 7>f^l ^E^ ^ 
^HH^ 7l^A]Jr ^-^71(54)^1^ 7l^A]^l- °l-§-*H ^A} !|. 0 j 

7>#^1 tfjEil- Tfl^uf. 
<35> 7^1 7>#^1 ^E^ t^lH yj^^ iflE^}^ <gl^ ^A^Jr^ 

A 1 ^H^M ^^x-^^^r. DBFN(Digital Beam Forming Network : c^l^ 
vil^^) ^^a]i^ ^?K53H L 7fl<^ ^71(53)^1^ z}- 

^SfS ^2l& ^11^ efl °1 3. ^«Mui (55HH *of| ^^3^ 

^T^7l(54)oll k\)o]b\o\] a.^*>fecfl o]-g-£t}. 

<36> Cf^O] A}i§ yfl<g 0>Efl l4o11 A-] ^A]E} Aj Jri^ RF E^Al^o]]^ V] X\ lg 7] 

Efl^JlS ^M] DBFN^ 7>^^1 ^ 7 HH ^^S. o] = 

26-12 



^ 1020000062843 #^ 'UA- 2001/10/15 

<H*lJL, A %£_o\) tj)^ 7 \^%}vs\^7\ ^AV^cf. «]^^ A ^^I^tt A 
^(53)^1 ^i^-^Jl A ^7](53)^^i T^AlJr^ C-flolE^ 511 

°}3. ^w}°H(55HH ^>£l<H ^^tHS. iL^tJ-. 5E^V, ^7l(53HHsl 

*1E-K56HH =L 7}^S. ^71(54)5. ^S]^ *} , °1 

<37> £ CDMA <y-Eflq- Aj^Efl ^a] 7 ]^ ^S^tf. 

<38> ^7l^ *lHfe- n>o]a.^ SS*lH(640)°lH o]J=lo^c}.. Ne7l]^ <>HflM- 

^el^HS oi^o^^i afl^ oj-Eflq-oiiA^ rf ^15:^ IF, 7l^tfl<^ 

^^r^^-(610). t^l^g ^IJlS ^lM- <ge] 

^IJL^r 2:71 ^7l ^ tf^S ^-^^ ^sr>^ ^-^71(631)^1 

^£4. ^71(631)011*1 ^71 ^71(632)^11 ttk^e] tf*r *]} 

^tb ^7l# £)^Rr ^Hl -f^l*>^. ^§71 (632)o11 7 >f^j *3\B\ Tjj^Hl 

7l§A]^» ^*>7l ^71 7l§A]X ^71(660)5. iLM14 

. 71 f^Ji ^ 7l(660)xr ^ ^^>7l ^tb ^^111 ^^Jr^. ^ 

*M 7>^^1 «]Ei ^7l(670)S 7>^^1 «J)Ei ^^71(670)^1^^ 7]$ 

^571(660)^1^ 7 )^Aljr.g. ol-g-^C^ 7 >^^1 ^E^l- 7^^. 

<39> ^a>^ 7 ^^i b]]e^ DBFN(620HH *r4! ^^<=>1 °1 

-^^14. DBFN #^JL^r ^ 3§7K632H1 <a^£H ^-S^c}. L7fl^ ^ 
(632HH A ^SIS. ^Jl^r elHa. ^Hj-olu] (633)^1^ ^ofl 

26-13 



^ 1020000062843 #^ H*}: 2001/10/15 

^^1^^^(634)3. <a^€cf. o}£\- 3 a><>m (633)^1 #^^1^ 

is}EL e)nl E) (650)^1 >H ^^^M 7}^s. ^7l(660)S. <a33fe- «>, ^ cfl 

^-^clcf. efloja. ^w>om o] ^^^tb ^ vflofl PN iELJE. 

^ 7l^A]^( 70 )# ^^.tK oi^*v 71^^ 
(decision-directed) « 0 »£M5]-Jl ^-tf. 

7>^*1 7JA] K Aj^(80)n>4 O] =Lo^l J7 7}^*] ^Aj-cHl Aj~g-S] 

^ K ^(80) f^H Kc(Kc < K) ^^(81)^ *>-g-^;tK ^*ti l-^- 

*IH 7}1^€ 7>^^1 <S)Ei^, 7^*1 «]Ei# ^R^-fl ^jaL^b ARVol O.S. 

Ol§>«^ Cf^- M.JsL$) CQB^ Al^ofl ^>-g-^^(72). 

<42> £ 9^r MMSE(Minimum Mean Square Error) ^Hi^r ^ofi xfys. 

MMSE/DD(MMSE/Decis ion-directed) «o v ^^ Al€3] 0 Ri ^*H^ S^ltr nefl^^cf. 
zi Al^eflol^ s. 1^ 
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<43> 5. qc]]^ k = 50 °]51, Kc = 8, Kc = 50.9.5. A]^-Eflo]^ ^ 

^ HAl^>^cf. £^ofl^ «-jr 914 92 # tilJH^- «]], rt-x$6]]X\ *\)X\ 

tb ^4KKc = 8)^* Al-g-^^l^ -i-^Sf-jL, ^^(Kc = 



<44> [g. i] 





3.6864 Mcps 




lH|o|E-) 


BPSK 




#4 


HPSK 




1.95 GHz 




6 


PN iSH- 


PN^r ^ PNSS 




460.8 kbps 






Spreading factor (SF) 


8 




No channel coding 


SIMM'S 


No interleaving 


BF «-:a.e]# 


MMSE $r MMSE/DD 


4^ 


2 


Scatter 


3 




-6 dB 




15 dB 



26-15 



1020000062843 #^ < U^\: 2001/10/15 

JL2)-] 

£°1 4^35 *ti^* 0 l-§-^ y o v ^ 

BER ^<HH -f^sH, ^] ^11 ol e-| °] U^^-i- ol-g.^ 71-^^1 «]E^ 
^^>§>7l n^ofl ^Al^V ^^ 7 > 7V^^fl^m . 
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[3^8" 1] 

# 7 i <g^^> ^#srt u*s# vim*j; 

Aj- 7 ] d^ig VilE^oflAi *]t§#£ Z| ^S-^lJll- ^^t}jL 7\^} 

#7] 511 °1 3- ^HM^H #^sl^ ^^Hr elniE^; 

#71 ^TiS^-Ei ^5]^ ^71^^ #71 el^EiS^-Ei <^ ^ S) ^ 

41Jl«- zflSKMl^ 7l§A]S# ^^Rr 7]&4±3L ^371; ^ 
#71 71^^21- ^ C-flolEil- ol-g-^M Z}- 7>^^1 «3]El# ^1#^ 

^ #71 ^m^Mi *ii^Hr 7>^^i «ibi ^^7i# i^-tb 3 -a- ^> 

^>j= *\^. 



2] 

1 %H1 5^1, 



26-17 



1020000062843 %:^ 2001/10/15 

ill "MM" Aj^. 
3] 

*o 2 %m 5a°H, 

^-^A^. *>fe iELEL^fi-T}^^ i*>M oUflu}- Al^Efl. 
4] 

^l^iSf, #7] ^-^71 S^-Ei 7-1] ^Wl--^ SKV^S.* A>-g-S"M ^HQAlJr 

<*r i4s. tNIM- 
4 4 ^ 
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j$7] t\*\% Mim^^r ^ ^ (chip-level )S. 

^^^f ^>S. ^EflM- Al^Efl. 
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IS. 1] 




V J 
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n 2001/10/15 



3] 




Ku 
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W% 2001/10/15 



[5L 4] 
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[5L 5] 




V-J 

m 
m' 



— ion 



CD 



IS 



£*ai. 



n 
[9. 
USUI 

Ku 



en 
ro 



Cx3 



cn 
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[51 6] 



CD 
O 



|o|. 



CD 

o 



2 0* J ^ Oft 












— — » 











2 im oat-^ 
j£ fu2J 
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[51 7] 



9?) UJ)2| 
PN 3 = 



70 



71 



72 pistis 



[51 8] 



f > 



K > 



81 



— 1] 



w'[«-U ^ 



^wj[«-2]x[«"l] 



80 



82 



wf ; [m]„ 



wf ; [m + l] 
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[£ 9] 
10- 




-j Q-4 I 1 1 1 1 1 1 1 

6 8 10 12 14 16 18 20 

Number of other users 
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